INTRODUCTION GOVERNING TECHNOLOGY THROUGH PUBLIC PARTICIPATION Alfons Bora and Heiko Hausendorf
Science and technology have long been regarded driving forces of modernisation and central factors of prosperity and welfare. However, in the second half of the 20th century it has emphasized that they also produce risks and dangers. Especially the most far-reaching innovations, namely high technologies, are therefore oft en socially contested. During the last decades, major social confl icts were triggered by technological innovations such as nuclear power and biotechnology, or by the eff ects of scientifi c and technological progress such as the ozone layer or major desertifi cation processes. Against this background, the necessity of social regulation of science and technology emerges from the double need of socially promoting desirable innovations on the one hand and of controlling risks and socially unwanted developments on the other. Th is double need fosters a post-interventionist understanding of science and technology policy. Regulation in the broad sense of both promoting and controlling science and technology takes place at every stage of the innovation process, from basic research, selection processes in innovation networks and economic marketing decisions, to the classical forms of state intervention by political and fi nancial support on the one hand, and legal control on the other. Regulation is frequently discussed in the theoretical context of governance. Although the concept of governance is itself not undisputed, it can nevertheless serve as a heuristic tool in order to identify the peculiarities of science and technology policy. In contrast to classical regulatory approaches, the perspective of governance emphasises a more complex understanding of recursive, multi-level and multi-actor relations in regulatory networks. It indicates that new forms of nonhierarchical, de-centralized, co-operative, 'enabling' regulation replace older models of hierarchical intervention. Accordingly, the concept of governance indicates the need for political, legal, and social regulation beyond markets and hierarchies. Governance thus describes the coordination of new forms of social cooperation, i.e. more horizontal alfons bora and heiko hausendorf activities between state institutions, non-governmental organisations, private enterprises, and individual actors. In this perspective, governance covers aspects of the state, the market, and civil society, including the general public. Consequently, it comprises various forms of citizen participation as a tool for decision-making in the process of governing science and technology.
Having mentioned these more institutional aspects, it is important to see that the participatory turn in governing technology has substantive motives too: Participation, i.e. the trend to involve citizens or the general public, is conceptually based on a critique of expertise and on a discourse about 'democratising expertise' . 'Big Science' has been realised as a major challenge for governance (Fuller 2000) . Th e critique that experts are not neutral in political processes and that their advice, in principle, is embedded in a grid of techno-normative discourses (Bora forthcoming), has led to an extended debate about the role of laypersons and experts in political and legal decision-making (Liberatore & Funtowicz 2003) . Against this background it is argued that participatory procedures could help to overcome the bottleneck of 'technocratic' policies. Th ey are expected to evoke the motivation to engage in decision-making, to broaden the base of knowledge and of the values involved, to initiate learning processes, to produce new possibilities of confl ict solution, to realise common interests, and last but not least, to increase the acceptance and legitimacy of a decision. Th erefore, participatory procedures are supposed to improve governance in contrast to older, 'technocratic' models.
Moreover, the conception of the role of science and technology in society has changed in the scholarly debate. Against an older, linear model of technological innovation proceeding from scientifi c invention to useful application, technological innovations are now viewed at much more in the way of 'mode 2' (Nowotny et al. 2001) , namely as outcomes of social networks that incorporate a wide range of social actors, including users. Under such presuppositions, it seems obvious that citizens should be involved in decision-making processes.
Due to these reasons (among others), the participation of concerned actors and of the public in general has become a genuine part of contemporary governance models. On the other hand, participation itself has never been uncontested. It has been argued that participatory procedures generate empirical and normative problems. It is questionable, according to the critics, whether participatory exercises will elicit suffi cient commitments from all participants unless they lead to a real
